Erbin suppresses the MAP kinase pathway.
We present evidence here that Erbin is a negative regulator of the Ras-Raf-Erk signaling pathway. Expression of Erbin decreases transcription of the AChR epsilon-subunit gene, an event that is mediated by Erk activation. Although it interacts with the ErbB2 C terminus through the PDZ domain, Erbin has no effect on ErbB2 tyrosine phosphorylation or binding to the adaptor proteins Shc and Grb2. In contrast, expression of Erbin greatly impairs activation of Erk, but not Akt, by ligands that activate receptor tyrosine kinases. Moreover, Erbin inhibits the Erk activation by active Ras, while it fails to do so in the presence of active Raf-1. Erbin associates with active Ras, but not inactive Ras nor Raf. Consistently, Erbin interferes with the interaction between Ras and Raf both in vivo and in vitro. Finally, overexpression of Erbin leads to inhibition of NGF-induced neuronal differentiation of PC12 cells, whereas down-regulation of endogenous Erbin by specific siRNA exhibits an opposite effect. Collectively, our study has identified Erbin as a novel suppressor of the Ras signaling by disrupting the Ras-Raf interaction.